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Evolution of Airspace
• Airspace Construct and Equipage requirements have evolved in response to:

• Aviation growth

• Public safety concerns after watershed events

1989-Airspace becomes more restrictive1958-FAA Established 
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Breadth of NAS – Service Area
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The airspace managed by the FAA:

29 million square miles
15% of the earth’s surface
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Airspace Construct
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Breadth of NAS – Operations
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En Route Sites
• 21 - ARTCCs

• 775 - Sectors
Oceanic Sites
• 3 Centers (ZAN, ZOA, ZNY)

Terminals - 157 (2018)
• 154 - Approach Control
• 3 - Offshore Sites

Air Traffic Towers - 518 (2018)
• 264 - Federal
• 254 - FAA Contract

Airports
• 19,622 Public / Private
• 5,092 Public

Total Aircraft
~ 220,000 (Commercial & GA - 2020)

Flights Handled by FAA
• Over 44,000 flights per day

US Passenger Enplanements
• Over 1 Billion (2019)

Operational Personnel
• 14,695 Controllers (2018)
• 664,565 Pilots (Active Airmen Certs 2019)
• 160,302 Remote Pilots (2019)
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Organization of NAS  
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ARTCCs Delegate Airspace to Approach Controls
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Approach Controls
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Approach Controls (and Centers) delegate Airspace 

to Towers
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Airspace Construct

• Each Airspace Class has minimum operating 

requirements

• Level of Communication with ATC

• Equipment

• Distance from clouds (VFR pilots)

• Pilot rating

• Special Activity Airspace

• Contains activity hazardous to non-participants

• Usually off-limits

• Each Airspace Class has minimum operating 

requirements

• Level of Communication with ATC

• Equipment

• Distance from clouds (VFR pilots)

• Pilot rating

• Special Activity Airspace

• Contains activity hazardous to non-participants

• Usually off-limits
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Class A
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CLASS A

18,000 

MSL

FL 600

• IFR flight only
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Class B
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• Structure:

• "Upside‐down wedding cake" surface to 10,000 MSL

• Designed to protect instrument procedures at primary 

airport

• Operating Requirements:

• ATC clearance is required to enter and operate within 

Class B

• ADS-B out required within the "Mode C Veil"

• Within 30NM of primary airport

• Surface to 10,000 MSL
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Class B
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• Example: 

KSFO
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Class C
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• Structure:

• Inner core

• 5NM radius

• SFC to 4,000 AGL

• Outer core:

• 10NM radius

• 1,200 AGL to 4,000 AGL

• Operating Requirements:

• Two‐way radio communication must be established with 

ATC

Example: KSNA
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Class D
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• Structure:

• SFC to 2,500 AGL

• Laterally defined to accommodate instrument procedures

• Operating Requirements:

• Two-way radio communication must be established with ATC prior to 

entry
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Class E
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17,999 

MSL

700 AGL
1200 AGL

• Structure:

• Usually 1,200 AGL to 17,999 MSL

• May extend downward to 700 AGL or SFC where 

needed

• Operating Requirements:

• ADS-B out above 10,000 MSL

• No Communications requirement
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Class G
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• Structure: 

• Airspace that has not been designated as Class A, B, C, D, or E

• Usually:

• SFC-1,200 AGL

• SFC-700 AGL

• Other geometries exist but are rare

• Operating Requirements:

• VFR: Minimum flight visibility and distance from clouds still apply

• IFR: Obstacle clearance and proper altitude for direction of flight rules still apply

SFC-1,200 AGL

SFC-700 

AGL



National Aeronautics and

Space Administration

© 2020 LS Technologies, LLC

ADS-B
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Requirements Oakland Center ADS-B Coverage at 1,800 AGL
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Minimum Altitudes
MEA (Minimum Enroute Altitude) The lowest published altitude between radio fixes that 

assures acceptable navigational signal coverage and 

meets obstacle clearance requirements.

MRA (Minimum Reception Altitude) MRAs are determined by FAA flight inspection 

traversing an entire route of flight to establish the 

minimum altitude the navigation signal can be received

MOCA (Minimum Obstruction Clearance Altitude) The lowest published altitude in effect between fixes on 

VOR airways, off -airway routes, or route segments that 

meets obstacle clearance requirements

MCA (Minimum Crossing Altitude) The lowest altitude at certain fixes at which the aircraft 

must cross when proceeding in the direction of a higher 

minimum enroute IFR altitude

MSA (Minimum Safe Altitude) Altitudes depicted on approach charts which provide at 

least 1,000 feet of obstacle clearance for emergency 

use within a specified distance from the navigation 

facility upon which a procedure is predicated 

MIA (Minimum IFR Altitude) Minimum altitudes for IFR operations as prescribed in 

14 CFR Part 91 

MVA (Minimum Vectoring Altitude) The lowest MSL altitude at which an IFR aircraft will be 

vectored by a radar controller 
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MEA Example

MEA=4000
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• Special Use Airspace (SUA)

• Prohibited Area (PA)

• Restricted Area (RA)

• Warning Area (WA)

• Military Operations Area 

(MOA)

• Alert Area (AA)

• National Security Area 

(NSA)

• Controlled Firing Area 

(CFA)

• Air Traffic Control Assigned Airspace 

(ATCAA)

• Temporary Flight Restriction (TFR)

• Altitude Reservation (ALTRV)

• Other

• Military Training Routes (MTR)

• Orbit Area (OA)

• Special Flight Rules Area (SFRA)

• Soaring Area 

• Parachuting Area

• Air Traffic Control Assigned Airspace 

(ATCAA)

• Temporary Flight Restriction (TFR)

• Altitude Reservation (ALTRV)

• Other

• Military Training Routes (MTR)

• Orbit Area (OA)

• Special Flight Rules Area (SFRA)

• Soaring Area 

• Parachuting Area

Special Activity Airspace 
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Temporary Flight Restrictions (TFRs)
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NorCal Fire Fighting TFR

FDC 0/5335 ZOA CA..AIRSPACE 25 NM 

NW UKIAH, CA..TEMPORARY FLIGHT 

RESTRICTIONS WI AN AREA BOUNDED 

BY 402245N/1235615W (FORTUNA 

VORTAC FOT123022.2) TO 

402245N/1233630W (FORTUNA VORTAC 

FOT102033.6) TO 400300N/1232330W 

(RED BLUFF VORTAC RBL249053.3) TO 

400300N/1225015W (RED BLUFF 

VORTAC RBL246027.8) TO 

392545N/1225015W (MENDOCINO 

VORTAC ENI026030.4) TO 

392545N/1225700W (MENDOCINO 

VORTAC ENI018027.1) TO 

392945N/1230900W (MENDOCINO 

VORTAC ENI356027.2) TO 

393045N/1233045W (MENDOCINO 

VORTAC ENI322029.7) TO POINT OF 

ORIGIN SFC-12000FT. TO PROVIDE A 

SAFE ENVIRONMENT FOR FIRE 

FIGHTING ACFT OPS. PURSUANT TO 14 

CFR SECTION 91.137(A)(2) TEMPORARY 

FLIGHT RESTRICTIONS ARE IN EFFECT. 

CAL FIRE MENDOCINO UNIT TEL 707-

459-7403 OR FREQ 132.5750/AUGUST 

COMPLEX WEST FIRE IS IN CHARGE OF 

THE OPS. OAKLAND /ZOA/ ARTCC TEL 

510-745-3331 IS THE FAA CDN FACILITY. 

2009170450-2011170759EST

• Protect from hazard associated with an 

incident on the surface when the 

presence of low flying aircraft would 

magnify, that hazard

• Operation of disaster relief aircraft

• Prevent unsafe congestion of sightseeing 

aircraft above an incident or event which 

may generate a high degree of public 

interest

• Protect the President, Vice President, or 

other public figures 

• Provide a safe environment for space 

agency operations 
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Military Training Routes
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• Used by the military for low‐altitude, high‐speed training
• Can be IFR or VFR

• Routes at 1,500 feet AGL and below are generally developed to be flown VFR

• MTRs are established below 10,000 feet MSL for operations at speeds in 

excess of 250 knots
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Airspace is in the Eye of the Beholder

ControllerIFR PilotVFR Pilot
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Airspace is in the Eye of the Beholder

UAM/AAM ?
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Video excerpt – “The Fifth Element”
Released May 1997
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